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Abstract of JP10297090 

PROBLEM TO BE SOLVED: To obtain superior sensitivity and shelf stability, by adding to a recording 
material containing a coloring dye one kind of diphenyl sulfone-crosslinking compound expressed by a 
hydrocarbon group that can include a specific count of carbons through saturated, unsaturated or ether 
binding, and one kind of hydroxy diphenyl sulfone derivative. 

SOLUTION: The heat-sensitive recording material contains at least one kind of diphenyl sulfone- 
crosslinked compound expressed by a formula I wherein X, Y is a saturated, unsaturated 1-12C 
hydrocarbon group which may have ether linkage, may be different from each other, and may have a 
straight or branched, chain and at least one kind of hydroxy diphenyl sulfone derivative expressed by 
formula II wherein G1 -G6 is a hydrogen atom, an alkyl group, a substituted alkyl group, an aryl group, 
a substituted aryl group, a halogen atom, a nitro group, a carboxyl group, an alkoxy group, a hydroxy 
group, an aralkyl group, an acyl group, an acyloxy group, an alkylene group, an alkenylene group. 
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(2-5) 2, 2' -b'7 { 4 - (4-b FD^fy7x 
x;ux;W*x;p) 7x7^fy| i/'xf;l^x- T>l>b4, 
4' -b'7. {4 - (4-tb'o^y7xX;^/P*x 
;U) 7x/Jfy-2-xfl/myXb^y) y'7x 
x;P7.;U*:x&T/2, 2' - b'7 - 4 - C4- (4- 

(4-bKn^y7x^;l/*-;H 7x73^-2 
-xf-l/y^-df^Xh^r^} 7xX/|.XWx;l,) 7x 
7 df is- y'Xf;l.X- f /UOfi^-g-*)* 

[0023] (2-6) a, a' -b'7 {4 - (4-b 
Kadf^-7xx;i^7.;W*x;i^) 7x7^fy) -p-^v- 
l/yi:4, 4' -b'7 {4- ( 4 -b Fndri/7xX/U 
T.;l^X/U) 7x-/Hl, 4-7xXl.yt'xyfl/ 
y'ttis) i/7x.=-)VX)V-fcyJklfa, a' -b"X-4 

- [4- {4- (4-tKn^y7xX;l/X;^x;P) 
7x-^-l, 4-7xXl/yh'^fVy^y) 7 
xX/U7./P*x;w0 7x7^y-p-=>fyl/^a^ 

(2-7) a, a' -b'7 {4- (4-tFnJfy7x 
—)VX)V^—)V) 7x/^y| -m-df>-^yfc4, 
4' - b'7. { 4 - (4-b h'a^r j/7xX;U7.;W*x 
/U)7xx;u-1, 3-7xXyyt'X^fl/y^ 
is) : Jy *—)VX)V-fcvmf a , a' -b"7-4- C4 

- {4- ( 4-b FnJfy7x-;WM-/H 7xX 
yP— 1 , 3-7xXyyt'Wf l/y^y| 7x-;l/ 
7JU-*-/lO 7x7^f^-m-=3rv-^y^ffl^*)-ti- 

(2-8) a, a' -b'7 {4- (4-b h'o=5f y7x 
-;U7JP*x/l^) 7x7^fy} -o-^fyl/yH, 
4' -b'7 {4- (4-b Yu*risy 3.—)VX)V-fc— 

)V) 7xx;u- 1 , 2-7x-i/ya^fi/y^ 

^) y'7xx;^;^y?«;c(, a' -b'7-4~C4 

- {4- (4-b Ko^f S^xXykXjpjftx/lO 7xX 
;W-1, 2-7x-Uyt'Wfyy^y)7x^ 
7.;W*x/t0 7x^y- o-^S^ytfHH*^***- 

( 2-9 ) 1 , 4 -b'7. < 4 - (4-b Ka^fy7xx 
;U7;W*x;U) 7x7=Jfy-> - h 7>-7.- 2 -ff-yh. 
4,4' -b'7 {4- (4-b b'o^ i^7xX/P7;U-;fc 
x;U) 7x7^y-2-h7yx-7fx;my> ^ 
7 x x^t./U* V£H§*£irl*- 

(2-10) 1, 2-t'X (4- (4-tKD^fy7xX 
;U7;P*x^) 7x7^y) -x^yfc4, 4' -b'7 

{2- (4 -b Hndr^7xX;U7x/P*x;U) 7x7^f 
is-x.^-ju**i/} y7x xfU7;u* yam^^ 
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[0 0 24] (2-11) 1, 4-b'X { 4- (4-bh* 

A. A' -b\X {4 - (4-th'D^-/7x-;WM 
X/U) 7x7^^-7"^^^) y7x^;W;^y 

(2-12) 1, 6-b'T. {4 - (4-b Fo^y7x- 
lVX)V*=.)l>) 7x/^fy|Mt>'i;4, 4' -bX 
<6- (4-tKo^fy7x-;^*^) 7x7^ 
is-^isfl/Jt^ri') isy x—J]/X)U*y coffin-Shit 
(2-13) 1 , 3-b*X {4 - (4-b Ko^;y7xX 
lVX)V*—)V) 7i7Jfy) -2-tFoJfy7DA-y 
fc4, 4' -bT, {4- (4-hb'o^fy7x^;l' 
*x;H 7x7^-2-b h'oJfvrntVM-^v-} 
^'7 x x/ux/w* >-fc comx-St 
(2-14) 1 , 3-b'X {4 - (4-fc FD^y7x- 
)l>X>V-fc—)i>) 7x7^fy) -2-t\iv*i/y°v^> 
bA, A' -fx <4- (4-tHn^f-/7x-;w;i' 
*x;U) 7x7=Jfy-2-hHn^y7-De;^y) 
S^xX/WTJl^X&lA 1. 3-t'X-4-C4- 
{4- (4-t Kodf^7x-;UX/U*^U) 7x7^ 
v— -2-b Knafv-TnbVM^^} 7x-/^;W- 
;10 7xy=afv—2-bh"o^^Ta>'N'>'i:^ffl^ 

[0025] ^mi>Zio\ ^X — flx5£ [II] 7?Sl$;fX& b 
Hndri/^^x-^x^y^ftcoo -hmzftt 
<914. b'X- (3-7y^-4-tKoJfy7x-;H 
XlV-fcV^ 4-bh'adr>--4' -4 V7D^yy'7 
i-;l,X/P*y, 4,4' -ytFDdfyy'7x-;U 
)V*y. 2, A' -i^b Ko^f^i/^x— /kX/Ptfy, 
b'X- (4-b Kn^fv-3, 5-y'7Dt7x-;H 
X/1-* y& kiOS'b Hn^yy'7x — ;UX/W* >mMW- 
X'foh. 

[0026] *ftwii¥t&&mmzmm-?&mffit®% 
fc»aaEEW9tm*t*!ifflr & - k aw & . *#&hb£ 

immztm Lx&tktz z t tzx vmmxz & . 
[0027] ft&mmt,ztt-?h-®& [ i ] &v [i 

I] T«S*i*te&*Kaflyfl*tett. flfettffemS* 
*fc»LT, HR5S C I ] [II] "C*3it*<fc£* 
<7)-^fi-«*<l-l 0M»S5. »4L<{41 . 5~5ftt 

are**, *frao£SWB«>4>fcii* s&feixSmMi/ 

fc. [ I ] atX [II] T*S*L*<fc£*J2W-fc:& 



[0 0 28] ififcOSSWii. Jftfeli+fcfclHtUbT 
&Be>m#lzttitLtbXi>±^. mz. %-£M<D±M 

*>£z//&t.zitTmz*-^-3- hm^Tyy-?- 
bmzmvKms. zit^comizi±m<m±m. mtfe 
w%£*tt-thzbtfx-%h» zt>t,z, mirnikM. 

[0029] *f^(?)iE«WRt=ttfflS<i*«fett»» 
hLTfi. 7;^5>'I. 7^'JKl, y9?J*Jk. b 
!J7x-/W?yl 7x7f7y>S, xbob^y 

6 «r k fci 0%fe"ts«fett»«"tr2MKf ffiffl-c* ^ . 
h-&coimttmzm&-?z>zbii%}mx'h&i)K *tib 

<7) 2 aULkSra^fiffli-4 <I k #T*£ S . 

tfx-Zh. 

[0030] Ztlt>cr>$&®<7)0*>. 7)V*y>&C0i>cr> 
Zm^TtllX. 3-yW7$/-6-^f;l/-7- 
7-'J/7;W5y. 3 - iff+Arr 5 7 - 6 - * 
-7-7- l J77W7y. 3- (N-xf-^-N-^ 
V7"f-/l/r 57 ) -6-^f;P-7-7- l J77^7 
>\ 3- (N-^f;P-N-7ne*7Sy) -6-* 
f^-7-7-'J77;^7y, 3- (N-Xf-;P-N 
— fV^WSy) -6-^f/l'-7-7- , J77 
;M"5>\ 3-y'xf^7$7-7 - (o-^nn7- 
U7) 7>VJtyV. 3-^*7*^-;PTSy-7- (o-^ 
DOT-!)/) 7^7y. 3- (N-Xf-^-p-h 
;Ny7) -6-^f/l/-7-7-'J77;^7>', 3 
- (N-y7o^y/HN-^W57 ) -6-^ 

f^-7-7- i jy7W7y. 

[0 03 1] 3-bnUxV-6-^f-;U-7-T7'J 
77;^7V, 3-b^U^V-6-^f-;U-7-T5 
ij77;^7y. 3-y7W$7-7- (m-h'J 

7Da^f^7-'J7) ^/p^-v^. 3-^yf-y^r 

S7-6-^fil'-7-7- l J/7;l/^y s 3- (N 
- b^^-TD tVk- N-Xf;b7 $ 7 ) 
-7-7- , J77;K7y. 3-y'7f^7i/-7- 
(o-70D7-'J/) 7;U5j"5>. 3 - yxf-^T $ 
7<y/ C a] 7>V*y>^ 3 - *J*<f-)V7 5 V~ 6 - 
y<f-;U- 7 - ^ oa7;Ujr^>, 3 - vXf-;l/7* 5 7 - 
5 - ^ f 7 - yXyy^7 $ 77^7 V. 3~ : J 
xf^7S/-7-yXyy^7$77M7y, 3- 
y'xf;l/757-5-7DD7/^7y, 3-^'x^ 
7;7-6- ( N , N ' -yXyy'^757 ) 7/^7 
V. 3, 6-K^h^fy7/^7y 
2, 4-^^-6- ( 4-y^f/U7S77x- 
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[00 3 2] ttz. ffirMMmib LTti. 3 - (4 

- (4- (4-r-uy) -r-uy ) r-'jy-6- 
y^-/W-7-yna7;M-5y. 3, 3-b'x(2- 
(4-y^WSy7i-/l') -2- ( 4 -> 
7i^;H f-;U) -4, 5, 6. 7-fh7^nD7 
^'JK, 3, 6, 6' -F'JX ($yxf-;iyr5y ) Xb 
nC7;^>-9, 3 ' - 7 ? U F D Zrtfmfbtl 
h. *<rm. 3, 3-b'X (4' -y'xf;l/75y7i 
- 6 - S^xf-^T 5 y 7 9 U Ffcif kajttf&fl 

[0033] laieoJW&a'Jfc LT(i. t'X7i y-/u 

A. 4, 4' -sec-7 , f l Jfyt'^7x/-;K 
4,4' -y^o^yUf^t'X?^/-^ 2, 2 
-io<f-/U-3, 3-b'X ( 4-b Hn^fy7x- }V) 
2, 2' -y'tFo^y^i-iK ^.y^y 
^y-b'X .2,2 
-^'yf-;P-3, 3-iy (4-t Fn=3f>-7xX/U) ^ 
y?y. 2, 2-y(4-hHu^fy7x-/l') 
ys?<7) bx 7 x y -MtS®) . £,R#S?ffi£S . 4 - - h 
n£JgMWm.%imw%MMWii&Jm. 4- (2- (4- 
>b^fy7x-^y) x^/M^v-) ^U-f-zH?^ 
ifo-tMJf-^g^S. ify?-;HJ8gtt, t"x{4-(^7 
f-)VJ[5: >>1})V#—)VT 5 7) - 2 - b HD^fy^M 
|g> ffii'd^O-f yfvHR&KlS. 4, 4' -^'bh-odf 
yy7i-/W;l/*y. 2, 4' -ybFD^yy7x 
-tVXlV-fcy^ 4-tHn^fy-4' -^f;^'7x- 
/kX/l^y. 4-tHD^y-4' -^VTn^yy 
7x-^*y. 4-bKo=3fi^-4' 
7x-/W;^y. 4, 4' -i^'b Kodfv--3, 3' 
-yT'J^x-WWy. 3, 4-i/b HD^fy 
-4' -^f;l/y7xx^x;^y, 4, 4' -ytK 
Odf^-3. 3' , 5, 5' -f F77'Dty'7x-JL- 
x;l-*y^c0b FDJfy7,M>H, 4-th'oafy7 
^U&^'y^K 4-bKn^v7?;l^^yo'\ d f 
4-fc HD^fy7^yHy7x-;Pf«04-t h' 
a^^/U^xXrn^L 2-b HoJfy-6-* 
;^1-Cdf^-7-7^l^>^^b Ho4f >-i-y hxl^ixf 
/HIS. tHndfy7th7xyy. p-7x-;l'7xy 
— /K 4-b KD^fy7xXyHfit<yy/l/ > p-<y 

y;P7x7-;K KuJfyy-ty<yy^x-f 
;K It h 1) /o^^f ;k7 x-;^;^yf O h U a 
uX^-)VX)V*>m. 4, 4' -b'X ( P -WUxyx 
;W^x;PT5 J fii^-ivr 5 7 ) ^'7i-;W ? 
tfjXrt^x^l/Tm fF7y7y=Sfyyy^yS. 
2. 4->-'b HQ^fi/-2' -^h^y^yXTX'JK 

[0034] mWWmt'gfflt LTti. 4 -^yi^U 
- (2-^f;^';yy/my) -5*7 
x^A/^y. 4, 4' -S^y^'/M-^-S'^x 



x;UX/U* y , 3: if<7)X^df ^7 x x/UX/U* 

>H. 1, 4-^y WJlV** 4- (a 

- (bHDdri/yf-;l^) <y^^>-) - 4' -b K 
u*i/ : J7 xx;W;^y. 2-7'ny\V— ;H^k 
-9" 'J ^B^ft . ^yf7h xKM^^K^ 

[0035] mmmt Lxmut. wj yurs 

F, yx^lyXyy';k yx^iy (4-^f;Ky 
. v-x^S^' (4-^on^yy» s 7?;H? 

5>'y^-/K -fl^^/H^'y^K fy7^;HyXy 
-f y7^;HyXy^, bx (tert -7f- 

^7x7-^)1. 4,4' -ytHn^yy'7xX;l. 
xyl^yco^x-T^HH. 1. 2-t'x(7x^y) 
x?y. 1, 2-bX (4-^f;l'7xy^y)x^ 

1, 2-b'X (3-yWx7^fy) x?y. 2 
-t7h-;Kyy';H-f/k y7x-^7Sy. * 
;W\'y*-/K 2, 3-^'-m- h y^7^y. 4-<y 
y>t'7x-/K 4,4' -yyfR"7x-;k m- 
^-7i-/K y-)9-t7f;l/7xX!/yi;7Sy, 
l-th'Q^y-t7hxi7xx;K 2—t7+il* 
yy^X-f/l', 4 -yf-/P7 x x;l/- b*7 x-^X- 
r'K 2, 2-b*x(3, 4-yyf^7x-;Kx? 
y. 2, 3, 5, 6-fb7^f;l'-4' -*+tW7 

1, 2-t'x(3-yf;i/7x/Jfy)x^y, 2— t- 
7f;Kyy';H- -r/^h'cox— m-?— 7 
i~;k 4-<y^b7xx;^i:'c7)^ : #^'fbK* 

[0 036] mmt LXli. 

y. j%s&*f*vy~ -tfy*v>fb, *BMbr 

im.T>U$.-^J^. 77Xf7?tyyyN^i;>lffl 

A. ^7/^y7i^i;A«ti5l.. «^ffifflfJ 
5BfeJft¥HMtat:«LT0. 1-1 5M*gS. 
ff4L<(il~l Ofi»gPT'35l>. ±ie^^fl!J^ 

[0037] ^-SC?PJh LTti. X^nys^S!^^^ 
;U^-by , 7A^X;y*3yN^KxX'r^. h'rWP 
^y-byxy^y^-f F »J »7A. ^^y^T/un-zHSI 

[0038] KttRM#J£L-tfi2. 2' -^fyyt' 
X (4-^f^-6-te r t-7f;l/7x7-^) . 

2, 2' -^fl/yt'X(4-Xf^-6-tert- 
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( 3 ->f - 1 e r t - /f^7 x /-/I/) , 
4,4' -VMJ-fyb'X (3-><f-;l--6-t e rt 
-^7x7-^) .4,4' -^b** (2-te 
rt-7f;P-5-^f;l/7x/-^) . 1, 1, 3- 
hU-X (2-^f-;U-4-bKadf^-5-t e rt- 
7f;l/7x^) 7^V, 1, 1. 3-hUx(2-* 
f-;l^-4-h KD^fv— 5-y?n^y/V7x- ;U) 

v* .r k s . 

[0039] £»Jfc LTtiflWJ»i£«i&T;U3-;K *f 

[0040] fi&*R6ihffJk LtiiXfT U >-BL ^fT 

?X, a'77-(77777, iXf/l'V-/^^!:^ 

K p-tert-^Wxi/WJ/Wh. 
p -3f ? x -)V*T U y U— h 2r k* D f-A'BSR 
«JW8«I09W« 2, 4-ytHDJf^7/7x77, 
2-tKD^-/-4-^h^fy<y/7x7y > 2-b 
|< n ^^_4_<yy ; ^dj-^ > y 7x y y 2-b 

Hn^f-/-4-*?f;my'<.7 > /7xyy, 2-b 
Kn^fy-4-Kfy;Wy'<.>'V'7x7y. 2, 
2' -ytFDJfy-4->h^fy^yy'7x7y, 
2, 2' -ytKD^fy-4, 4' -is* h^^// 
7i7>, 2-b Kn^i/- 4-^ h^v—5-X;P* 

^yV^xy^^yy^iy^^nspRJR^j. 2 

- (2' -bh'ndfiy-5' -^f;P7x-;l/) ^yy 
h L> VV-/K 2 - ( 2 ' - b Kn^r v-- 5 ' - t e r 
t-7f^7x-/M <yyh'J7V-;k 2- (2' 
-tKn^y- 3' , 5' -y-tert-7f/l'7i 

/ <y , /N l J7/-;K 2 - (2' -t 1*0*5/- 
3' - tert-7*frt'-5' -^f;l^7x-;K -5 
-^DCKi'/h'jr/-^, 2- (2' -tHD^fy 
-3', 5 ' -y - 1 e r t - 7f ;P7 x-Zl') - 5 - 

^nn^y/h'j?/-^, 2-<2' -bh*o*v— 

3' . 5' -y-tert-TS^x-^Xy/b 
UTV— ;K 2 - C2' - (3" , 

4" , 5" , 6" -fh7tHn7^MS^f/K 

-5' -^f^x-^) <yy*MJry'-/k 2- 

(2' -bh'o=3f^-5' - tert-^f;P7x- 
;U) O-VhUTV-zK 2-C2' -th'DJfy- 
3' , 5' -b'X (or, a-y^f;Kyy/K 7i- 
;UD -2H-<WhUTV-;K 2- (2' -tKo 
3' -^f^x-^Xy/ 
MJTV-/K 2 - (2' -tHo^y-3' 
is/V—5' UTV— >K 2 

- (2' -tKo^fy- 3 ' -^t^U- 5 ' 
Wx-;H<y > /h , J7/-;k 2- (2' -t Fo 
dfv— 3' -^f^7i-;H <y 



VMJTV-/K 2- (2' -bHodf^-3' ~rh 
5 t^/I/- 5 ' -f-juy x x/u ) ^>"V h U TV— 
;K 2 - (2' -bh'O^-3' -^.V^^fisiV- 
5' -^f;P7x-^) ^yVMJVV— /K 2- 
(2' -tKnJfy-3' 

;P7x x/P ) 's.V'V' h V T V-7K 2 - C 2 ' — b Ho 
3rv— 4 ' - (2" -xf;lA^ islV) j-^ris?* — 
^ Wh>J7/-;K 2-C2' -bHndfv— 
4' - (2" -X^-ZU's.T^/W) ^y7x-W <y 
Vhl/TV— /K 2 - C2' -bHodf^-4' - 

( 2" -xf;^7fyi/) sr^s^x-rtO ^yVHJ 
TV— /K 2- C2' -bb'o*y-4' - (2" -T 
n bVM" ? ^-;k ) S^:? x x/p ] *>V h U TV— 
A\ 2 - C2. -b Ho=Jfy-4' - (2" -TobVU 
>V7W ) is? x x/P) <>- V h U TV— 2 - 

C2' -hh'oJfy-4' - (2" -7oe;K^fy 
;U) ^y7i- /10OVMJTV— H<\ 2-C2' 
-bKcr^^-4' - (1" -xf-;l^f>-/W) 
7x-^] OVhU VV-/K 2-C2' -bh'o* 
2/- 4' - ( 1" -x^/l^Vf-/!/) ^y7x^;H 
^yVhUTV— ;K 2- C2' -bh'Q^r^-4' - 

( 1 ' -x^-;M-y"^7l-) ^5/7x-;W ^VVh'J 
TV— /K 2- C2' -bh'o*y-4' - (1" -V 
n bVU3- 7 )^y7x x/U ) KyV Y *J TV— 
/K 2-C2' -b h'o^f^-4 ' - ( 1" -TobVU 
"V7*?7U) ^y7x-;l')<y , /f'J7 , /-ik 2- 

C2' -bb*o*v-4' - (1" -TobVl^*^ 
/I^)^y7x-;H "OVHJTV— /K ^'JxfP 
;Ut^f-;U-3- C3-te rt-7f;l^- 

5- ( 2H-- *W> UTV-;P- 2- -OU) -4-b 

h'D^y7xX/l-) raf^-^-htOM^tW 

yVhUTV— rt***HMWJEM. 2' -x^i^fiy 
;H2-y77-3, 3 — is~7 x x;l/7*y- 'J \s— b . X 
f/P-2-y77-3, 3-is? j.-)VT7V\<>-Ytc 
WisTJT? U U— h%&ttlft!filD0H> b'X ( 2 , 
2, 6, 6-fh7^f;l'-4-t^ l Jy;l') -bXT— 
K 3^^^-b'^(2, 2, 6, 6-fh7>f/l- 
4-^'Jy;l^)X7f/k 2- (3, 5-y-ter 
t-7f/P)7ayS-fc'X(l, 2, 2, 6, 6-"< 
y 4 - b*^ U V)V ) x^t-/^ 2: Ob y V— 

NTs vik^mmm* t'tmf&^t h . 

[004 1 ] mtmAh LTJi. mTOtO^WT'^ 

h. 

4, 4' -b'X C 2 - T— 'J7-4- (2-hHn^y 
Xf/U) 7S7-1, 3. S-HJTi"— ;W-6-T5 
y)X^-;K>'-2 ) 2' -y^^Zth'J 1 ) 

4, 4' -h'X[2-7xy7-4-h^(tFDJfy 
If^)7S7-l, 3, 5-h U7>--;U-6-75 
ylAfiKy- 2, 2' -y^*yS=Zth'J-7 
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4, 4' -t'X C 2-7* h^rv— 4- (2-hh'o^-/ 
Xf-;U) 757- 1 , 3, 5-h'J7^-6-7S 
7 ) ^f;Ky- 2,2'- yx;i/*yS=zt h D * 

4, 4' -t'X(2->b^fy-4- (2-tHa^f^ 
TobVlT) 757-1 , 3, 5-hUT^*-^-6-T 
5 7 ) X^-;K>— 2.2'- yl!=Z7 h U 

>7AJ& 

4, 4' -t'X(2-m-XM7-'jy-4-t'X 
(bh'a^yXf/17) 757-1 , 3, 5 — b UTS'— 
/u- 6 -7 5 7 3 2' -y'x;i/*yi 

= ~T h I) *7Aig 

4- C2-p-^7-yy-4-h'^ (tHo^x 
xf;P) 75/-1, 3, 5- 7^-^-6-75 
7} -4' - C 2 -m-^*7-yy-4-h^ (b 
Ha^vxf-yP) 757- 1 , 3, 5-hU7^— 
6-7i/)^f;Ky-2, 2' ->>x/u*y&=0 

[0042] 4, 4' -b'X [2-p-XW7-y/ 
-4-b*X (bKndf^x^;U) 757-1, 3, 5- 
hy7y-;H6-7Sy]Xf;Ky-2, 2' 
x;u*yiS=E7 h u *7Aig 

4 , 4 ' -bX C 2 - ( 2 , 5 -^/^7-'J 7 ) - 
4-7xyJfy7$/-l, 3, 5 - h U 7x"x;W- 6 
-75/) WK>--2, 2' -S^/I^fryS^TsT 
hU^AJg 

4, 4' -b'X C2- (2, 5-yX/^7-'jy) - 
4- (p-^h^y*/^-/^*/ i fy) 757- 
1,3, 5 - b 'J 7y-;U- 6 -75 / ) Xf ;Ky- 
2. 2' -^*yi=Athy^g 
4, 4 ' -b'7. C 2- (p-X;P*7xy^y) -4- 
b'X (tHnJfylf/l^) 757-1, 3, 5-HJT 
^x/U- 6 -7 5 7 ] T-fvl^y- 2 , 2 ' -y'X;l/* 
yi^EThU^A^ 

4 . 4 ' -b'X C 2 - ( 2 , S-i^WsfcT-'J 7 ) - 
4 ~;U75 7 - 1 , 3, 5 - h iJ7y-^- 
6-757} 2' -y'xA-tf yg?=A 

THJ»7Aig 

4 , 4 ' -b'7. C 2 - ( 2 , 5-y'X;^7-'J 7 ) - 
4-t'^. (tb'DJryXf;!/) 757-1, 3, 5 - t- 
'J7i/-^-6-75/)Xf;Ky-2, 2' -S^X 

15*091 



3-y-n-7f^75/-6-^fiH7-7-'Jy7M7> 

si? 'J bx;u7;urj-/P l o %imm 

[B&] 

4.4'- C^y'b'T. (if l/y^y- p - 7 i-l/y^*-^) ) 



[0043) *%,wcr>it&toimEMifmzmm-tz>fc 
aKcio-oHftu miimfiiLx hztfm-t 

7x3t}7'-bjl't m&M t **R— (VWMlzmifi § tlX v M> 
[0044] *^RH^^48R^afcJ»*^&tt 

y. ?/i/7^£^SH3$3St, £lfc, ylL 

7xy®L 3;n7BL x-f 7UyK^^J3^^^ 
stfyBL P - 1 e r t -7'f-;U3oft#SL 7 

■tf-UfVl/BL 3, S-y-tert-rf/Wf/l' 

3-^f;i/-5-<yy;i-t l Jf;Hl, 3-7x- 
5 - ( 2 . 2 - is* +)VO -Jiv ) U ^-/HL 
3, 5-^"- ( 2-7f;Kyy» tMJf-Zl'BL 2- 
b h'a^i/- 1 -^yi?)V- 3-77 hx^o5f#^ 
#;u*ySL ifi&SfWfcM'jtf y&tf>Mfn\ 

<7A. 7;U5x»7A s f-^y^^J»S. p-7xX;U 
7x7-;P-^;uvuy@B^. P -7f;i/7x7-yH 
7*^y1SIli^7x7-^gffli^feS'k zixhy 

k <7)il-£*^£#tf h Z t tfXi* h . 
[004 5] 

immn vr. *$mr>imtt®iz^xmm£m 
tfxmmizmit&tf. *wm<£-t l t <r tusnzm 



2 0S5 
2 0SB 
6 0& 
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=i!ift= 



1 0S5 



[f£l ] 



BPS 


n = 0 


n = 1 


n = 2 


n = 3 


n = 4 


n = 5 


n = 6 


0. 74% 


36. 54 


26. 37 


13.27 


7. 09 


3.24 


2.16 


1.75 



[C$t] 

* ij f-;pr;U3-;w l o %*m®. 



[0046] ±ia^%*^^l.^-^I^ :s F%©S* i 2 
MmlUTi:^l»ct3-9-yK$;^fflV^^i4LT, [A 
?g] [B*g] [C&] iPML^. fcfc [A«] [B 
m [C«] £MJtTl : 6 : 2 5 i o izM^M 

WLzmmzmmt. ^tiw-sg/mH: 
[0 0 4 7] mmm2 

mSmia [Cfg] <7)t'X- (4-hKo^fy3, 5- 
y7ot7i^H ^i^y^jftfoOfct**- (3-T 

US. 

[0 0 48] mmm3 

mSmiCO [C?g] «9b'X- (4-bHDJfx3, 5- 
y7nt7x-;l/) x^tfi'CDffcbOfcM-bh'n^ 
-4 ' — f yrn^yy'7x- A^/Mty&ffllvfcfil 

[0049] 

mmiO [C*g] <?)b*X- (4-bh'n3f^3, 5- 
^7'n^7ai-;l') X;^VC7)ft^ K )t-4 , 4' -i^b 
Hudf -/y'7 x —)VX)V* y fIJSfi&J 1 
i: HttC LT#»5IO^Je8*m£ftft Lfc. 
[0 0 5 0] HliS0i]5 

HtfctfU?) [CJK] <7>b'X- (4-bKQ^3, 5- 
y'7*Dt7x-/l') X)U*>COit£> r )t,Z2, 4' ->*t 

t R|g£ LT*^Hj<7)^IEil»^S:ffft Lfc. 



2 535 

1 5g& 
6 OSB 

2 0g|5 
2 035 
6 0gP 



[005 1 ] JtKWl 

mmmico [cm tm^&Mi. nmmimmtrz 

[00 5 2] JtWJ2 

HSfetffllO [C?g] Ob**- (4-bh'0^fx3, 5- 
y'7'a : t7x- /W) ^W^y^ft^OC t'X7x7- 

[0053] JjLbO J: o UT»>t««a!iSE«*mK:o 
-£*i4><DJSH£fl2fc:5rf. =Sr*3. I^ii^id 
( 1 ) WW^felS 

^TWSffft (ft) mvtim^v KSrl-rSJ^feEp^ 

ffi«WIB4 m s e c/ 1 . m£«l£8 X 7 . 7 h" -y h 
/mm^frT^ 0 . 2 ~ 1 . 2ms TWM L 

T, 14T« 

( 2 ) BfTOWtt 

2 0 0 t«i7"D 7 ? tff ^1 2 k g/ c m 2 , 1#0^ 

n-xwL. zti^tLnw^yy-jwfp^mzmmtf 

iJ?-lSt7 77 (^'J-777 730 0) £3&fifc 
Xmt, 115 k g£*»W\ 4 O-C^T-C' 1 5l$fS& 
#fiW)9J*JMC*^^«KW-RD-9 1 4T«L 

[0054] 
[312] 
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ttttftJBI O 


0 . 9 5 


1 . 3 4 


1 . 4 0 
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ggifetfij 3 


0.9 6 


1.35 


1. 3 8 


1. 3 0 




0.9 4 


1 . 3 6 


1.39 


1. 3 9 


SliSfll 5 


0. 9 3 


1. 3 5 


1.4 0 


1. 3 9 


ifc«E^ 1 


0. 5 7 


0.9 8 


1.20 


1.19 
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0.9 9 


1.3 8 


1.39 


0.9 0 



[00 55] oHKHRStt. Jff^Bfifik W^raBfflt3WWi"C . 



